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Pesticides used improperly can be injurious to hunariimzgs, animals, 
and plants. Follow the directions and heed all precautrmvaiabels. Store 
pesticides in original containers under lock and key—sees\the reach of 
children and animals—and away from food and feed. 

Apply pesticides so that they do not endanger humauwestock, crops, 
beneficial insects, fish, and wildlife. Do not apply pexiiée where there 
is danger of drift when honey bees or other pollinating ema are visiting 
plants, or in ways that may contaminate water or leasedkad residues. 

Avoid prolonged inhalation of pesticide sprays or dasaear protective 
clothing and equipment, if specified on the label. 

If your hands become contaminated with a pesticidegieam eat or drink 
until you have washed. In case a pesticide is swallowedsegs in the eyes, 


follow the first aid treatment given on the label, and gtgampt medical 
attention. If a pesticide is spilled on your skin or clothnesmanve clothing 
immediately and wash skin thoroughly. 


NOTE: Some States have restrictions on the use of # 

certain pesticides. Check your State and local regulations. ive —— 
Also, because registrations of pesticides are under constant 

review by the U.S Environmental Protection Agency, 

consult your local forest pathologist, county agriculture 

agent, or State extension specialist to be sure the intended 

use is still registered. 
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Preface 


The 5-Year Tactical Plan for the National Steering Committee for Management of 


Seed, Cone, and Regeneration Insects has been prepared by the steering 


committee. This is an update to the 1993 plan. The plan serves as a basic 
planning reference to assist the committee in identifying USDA Forest Service, 
Forest Pest Management, Technology Development Program needs and needs of other 
cooperating organizations actively involved in research and management of seed, 
cone, and regeneration insects. Years are indicated by each action item; 
however the utility of specific calendar year designations are dependent upon 
Regions and NA submitting proposals, and the Washington Office approving and 
funding the proposed projects. Bold type reflects 1994 update. At the 1994 
committee meeting in Rhinelander, WI, the committee decided to embark on 
developing a strategic/tactical plan. Roger Sandquist, R-6, is chair of the 
sub-committee that will develop the strategic/tactical plan. The 5-Year 
Tactical Plan will serve the committee until the enhanced plan is developed. 


Comments and suggestions are encouraged. 
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INTRODUCTION 


Purpose 


The purpose of this 5-Year Tactical Plan (Plan) is to support the FPM 
Technology Development process by establishing a system of identifying 
seed, cone, and regeneration insect goals and actions that support Forest 
Pest Management's strategic direction and goals to protect the health of 
America's forests (1). The scope of the Plan is primarily limited to 
managing seed, cone, and regeneration insects and the FPM Technology 
Development Program. Basic research, however, cannot be separated and for 
this reason research, being essential to accomplishing the goals, is 
included. In this context the Plan becomes a rationale, logical, and 
sequential system to achieve stated goals. It provides management a 
roadmap and an instrument to monitor progress. While the Plan is primarily 
in support of the FPM Technology Development Program we hope it will also 
assist managers in allocations of funds other than the Technology 
Development source of funds. It is through cooperation and integration of 
program objectives that we can progress in this important work area. 


Background 


The evolution of the FPM Technology Development Program is one of continued 
effort, tonimprovesi ts process, efficiency; productivity,-and 
accountability. Prior to establishing national steering committees in 
1988, the process of managing the technology development, or special 
projects, was generally undefined, focused on the near-term, lacked some 
accountability, and was not tied to strategic goals. Given these 
shortcomings the program was, nevertheless, productive but most recognized 
need for improvement. Since 1988 the FPM Technology Development Program 
has been improved to address shortcomings, new needs, and opportunities. 
Suggestions and support from field units, the FPM National Steering 
Committees, and availability of a WO Staff Scientist to manage the Program 
have contributed to an improved and effective FPM Technology Development 
Program. 


The National Steering Committee for Managing Seed, Cone, and Regeneration 
Insects and the other FPM National Steering Committees, were asked in 1993 
by the Director, FPM to prepare, 5-Year Tactical Plans. The plans are to 
specify short-term needs achievable within a 5-year target. Needs 
identified in the plans are to be high priority and consistent with 
strategic forest health planning. 


At the 1993 Placerville meeting of this committee we identified 20 needs 
(2). Of these 20, 7 were identified as high priority. They were ranked 
again by vote, and the 7 needs were then stated as goals and listed herein 
by order of priority. At the 1994 Rhinelander meeting the committee 
reaffirmed its commitment to the first 6 goals, dropping the Goal 7. 







































PAY afd gacqqee ot of ivimeis) sald LeatoobT ves¥-t a282 Be wm duns 'sis 
gnigitinebs to aeraye s goidelidayes ye — tnemgol ped ¥ae 
t#o70t Ivégqve ted2 agnicow bin «lang Jocanl “ottarsqegey BrP , aTOS” 
%> diliedd wis 2o0S0sq Of étang bea treldosabh pbganedel a4 fuatagealls ms 
wu? beote?t vilseming ot weld sat *) aetna ea -'e) pteo or 2 abtaaah 
VaoloninelT 299 ofo bia *25000! Geitapeeger bee ,2a0o bese gO) anne 7 
408 bea bernatcen od fortes 1 0veword ,Jowmerot -64ke =. nego! Jireige q ; 
a! .efneo wily gotitedlyn-ee of falacents 50280 _.g0ERSES1 Bees J ; 
hye  laotaol .sienpiser A aomdsed welT oft Jeetioe atht tl halt oni 
9 Jveeenarem sobivesg +1 -laon Geese svelton of amceye Jeli apes 
vilveniag <' cult off sib .areaqetuw weiner of Shemigand it hive. q iu 
cede bitw it aqod ow natgedt amanoleved ypclittou? WIT ads Ga dreqger ot 
yRoioifeol oc: aah pe lio abowt So anvliggelin LE eROgRIRT telake 
20 GOLGaIgeONL th MO CTAZEN tmeortis 21 =7 ohatt, 1 4o 7H aeinye Saye 
,4090 HOw Jratdsogr 2b45 hi fteoteewy Fon oe fetid edvissanl ag Meraiag 









bio rgd aed 


bencijgnes to san «! Gaetgor! Aveeqelayel a a i) 20 ai teloge sah 
Sum , vi eVietnuberq . yorteiol Pew ail woolgad Ba a8) 
al anpijigess galyeses ixwtolsan aolilel dase oF 90h: . va ei ideiusabs 
lalmege 19 ,Jnemqeleves Yaulom sa) ss pgaees: te wenaorg: if tna 
ance bodtoul ,mreo-anen silt oe Cyenoo!l Sen ctebay yi fetendy @h¥ [ae 
swods nevid  ofeoy ctyecesi® of beld den tnw Whe wore 
betingeasy Joon Jud evitavbesaq ,canlailiersa -. Gav meagoog eat 
teygor! wdteyoleve] vyoloutioeT MT ale {228i wore RET % 
Jsitinwoyeeygo lata .ebeonm Wan ,egni@oodeete seaghis of by 
grticas® Lemp ktnl BYE yeis arin e{a.3 wosd ate aaa 
onsgesl ony spam of tatajarot Leagd OW 5. To, ypatedeliova 
seomqolevsd tol onloat neq cease van bevorgnd we do 


20F wl vata ew , gain tuatd gu toes? Tatra lias 

ot «x4 etalq aft IS [aoitont see¥-¢ otage 
eheskh =. Jug’ saey-f » oiltigv. aides 
itiw Joatsiene: brs wireatsg dai = : 


ebeotr OS beltisrebl! sw ¢ 
hese: avew yotl § yatye 
nisted betell bas, sia ae 
Begg ota 

‘< faod 


Program Categories 


This committee identified 6 administrative program categories that cover 
all proposed activities within the 5-Year Tactical Plan. If the need does 
not fit one of these categories, it is likely beyond the scope of this 
committee and its plan. The categories are: 


Basic biological and taxonomical information 
Impact 

Monitoring 

IPM situation/decision models 

Control strategies 

Technology transfer and training 


Within these categories, activities would include basic research, applied 
research, development, demonstrations, operations, and technology 

transfer. FPM cannot, by law, use funds to support basic research, but are 
encouraged to coordinate needs with researchers and form partnerships to 
address research needs that affect tactical planning goals. 


FoOLmtatwote > lan 


We have chosen a format that does not include a vision or mission statement 
to be consistent with the Chief's direction of one Forest Service vision 
and mission statement. Each Goal statement is followed by a Rationale that 
clarifies and expands upon the goal statement, explains why this goal is 
important, and briefly discusses how it relates to forest health and 
ecosystems management. This is followed by Actions to accomplish the 

goal. In case there is need for sub-actions, we can refer to these as 
Strategies in future updates of the Plan. Each Action and Strategy will be 
assigned a date for completion with a 5-year to 7-year span as the Plan is 
expanded. Specific years have been assigned to some of the goals while 
others are assigned by Phase and/or Year-l as an example. Initiation of 
action items under some goals is dependent, as an example, upon insect 
populations; therefore proposal funding decisions should factor-in windows 
of opportunity. 
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5-YEAR TACTICAL PLAN 
Goal 1 - White Bark Pine 


Regeneration insects of white bark pine have been identified, monitoring 
and impact assessment methods developed, and potential control strategies 
have been identified. 


Rationale 


Only recently has white bark pine, Pinus albicaulis, been recognized as a 
key component of high elevation ecosystems throughout much of the West. 
This unique species plays an important role in the survival and 
distribution of such wildlife species as the grizzly bear and the Clarks 
nutcracker, by providing a high protein food source with its cones and 
seeds. Research has recently documented the rapid decline of this 
important species in western Montana and other areas (Keane and Arno, 1993) 
due primarily to the introduced white pine blister rust fungus and periodic 
outbreaks of the mountain pine beetle. A need is being recognized to 
promote natural regeneration and to supplement it artificially, especially 
with rust resistant nursery stock. 


To date virtually nothing is known about the role cone and seed feeding 
insects play on the regeneration of this species. Prior to developing 
treatments to protect cones and seeds from insect depredations, it has to 
be determined what insect complex is affecting seed production, the extent 
of its impact, and whether protection is needed. 


This technology development project would be a cooperative effort with R-1l 
FPM, R-1 Genetic Resource Program, and the PSW Station. 

Actions 

It is proposed that this goal be addressed in three phases with the initial 
phase beginning when there is a sufficient flower crop. 

Phase 1 

Years 1-3 

Initial work to be done on this Goal will be to determine the insects that 


are significantly affecting white bark pine seed production, and the 
impacts they're having. This will be accomplished by locating cone 
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collection sites in representative stands and collecting cones to obtain 
insect specimens through cone dissections and rearing. Insects thus 
obtained will be sent to specialists for positive identification. The type 
and extent of damage caused by each pest will be measured. To ensure an 
accurate assessment, and to capture all important insects species involved, 
this phase of the project will continue for three years. Due to the 
sporadic cone production of most conifer species, these likely will not be 
three consecutive years. With this background information in hand the need 
for population monitoring and subsequent control tools can be assessed. 


1994 work done with R-1l base funds. 


Initial work has begun in Idaho and Montana in 1994. However, the 1994 
cone crop is very poor. We have identified sites with sufficient second 
year cones for collections. Collections at these sites for cone dissection 
and rearing will occur in late August 1994. We will also identify sites 
this summer and fall that have first year conelets for 1995's collections. 
Regions 4, 5 and 6 will be contacted for possible cooperation. 


Possibly some chemical exclusion work in 1995 by R-1 and PSW. 
Committee encourage multi-regional cooperation on this work. 
Phase 2 
Year 4-5 


Assuming the pest identification/impact assessment phase of this project 
verifies a need to control insects affecting white bark pine cone and seed 
production, effort will be directed towards identifying how to recognize 
when populations exist that, when left untreated, will cause intolerable 
impacts. Monitoring tools may include such approaches as pheromone baited 
traps, sample cone dissections, light traps, beating samples, etc. 


Phase 3 


Were Syo 7/ 


The final phase of this project will be the development of control 
approaches. Alternatives include the application of microbial and/or 
chemical insecticides, pheromones for mass trapping and/or mating 
disruption, and mechanical and/or cultural control approaches. 


Contact Scientists 

Jed Dewey and Sandra Kegley 
R-1/FPM 

J.Dewey:RO1A S.Kegley:ROLFO4A 
(406) 329-3637 (208) 765-7233 























itatdn oJ eemd> goizsel'on boa ebnese svitetqueerqal ak 25 
aut azoeer] etitee bose wnttioeeyib envo cavetir 

ogy? ad? .midvasitiinabs avtaieng Yé) aevsilatoege 43 daca ae 
fe ewwete of .Sutamem od Liv I94q doem yd bSplish. BRAMal) 
bevieval sslonge «2 >daqt trad> oq jue Ssxvjgao oF ie eee 
eft of eu? § .atevy carl? sat sueksaes ap #2..Coty sit Go, 

od Tan lige vledhi cases .susuege s6RInada Jahn 45 mal Pousiowag ; 9: 
been edt boed wt wotzamge%n] baporadoed ehds rae era pide ee 
-beeeeneh ad aes v/o9% Ioxrtnos saeupsedva bos grtiesinom wolgr 


pry tid 


-shnpt scat J -F dole. ansbal 







Af@i acy .sevkwet 00 ak aneetoM bie oft] a! cyged end row 
avepee siwbeltive vAsiw eects fal >ignshl svat ow s007 orev" ayo eros 
apidvesstS ao: 1? 20ghe seats te tcbirosiie) sanolioeli6> 316% tats piel 
Se2ce Clivnenl oste [liy oY SOR) szeygok satel al aimso Gliw gr ppieiow py 
-erotyseffes °c0e! s0% tselanoo raey oe7l? oval Js#3 £fek' bas 3 tas 

‘aelzeraqaes eldteeog 221 wszontnos od fliw 3 bust 8 oe 


WQt bus [+3 wd @e0l af drov motewioxs Jestasds shop rikustos 


ftow gid) mo oolsareqnso Landigex-lstug eyeszvoonn wads iain 


s9atozq sido Yo sezeitq theqeseses JAaguil \eo trans tiga’ | 183g of9 gebetge 
best ba eres omig dim! vi ide gopdoe tte edanenl lewdies os Doan e estifitey — 

aaingoos: os wont gitiylidases absiges bs ioeiLe we bite sOntle ted oub oie, 

olctvelosal easean If le beatae ttm Jal poe) Jad). Tetve, aru 
besied scomeredq ce aaloeordne dione able, veoiiefogs pat es 


$a ,colqtaa ghicaed e053! SAIL .avohogmesth aia ota 4 







Sorgwon Yo sdemrolevub ada ad site 30% e: 7 Biyis . 
so\brn Letdetsim to aehleo big ae Mout aes 
acizean to\fine galeqe'rs oat ol anne aneties ik 

lis lhe lewines Sasudties * 





na. he 


Goal 2 - IPM for Seedbugs and Coneworms 


Integrated Pest Management strategies for seedbugs and coneworms have been 
developed. 


Rationale 


Coneworms are considered to be the most potentially damaging insect species 
attacking yellow pine seed orchards. A pest management system is needed to 
tie together three decades of research and development concerning the 
survey, detection, evaluation, and control of coneworms. Development of an 
Integrated Pest Control System to minimize the impact of coneworm 
populations on pine seed orchards is now possible. 


Seedbugs, Leptoglossus corculus and Tetyra bipunctata are the most 
underrated pest in southern pine seed orchard and an IPM system for 
reducing damage and pesticide usage is now possible following recent 
research results in Georgia. 


Actions 
The following steps will guide us in the development of this project: 


L995 We will field test the seedbug degree day model that was recently 
developed by SEFES entomologists. We will develop the computer 
system to collect weather and coneworm pheromone trap catch 
data. We will develop the protocol to evaluate current pheromone 
trap catch data and compare this to historical data collected the 
past 13 years. We will field demonstrate meteorological 
equipment that is portable, user friendly, and reliable with low 
cost. 


1996 Degree day models for 2 of the coneworm species will be 
integrated into the computer system in 1996 and the models will 
be field tested and validated. The computer system will be 
further developed to handle communications between orchard 
managers and project entomologists on key locations across the 
South. Additional insecticide tests may be needed to further 
develop the degree day model for seedbugs. 


Looy The remaining 2 degree day models for the other coneworm species 
will be field tested and added to the computer based IPM system. 
Computer based warnings of impending pest outbreaks will be 
integrated into the data based allowing the analysis of pest 






ar 






















‘> 


saad swat emmewenos bits sgilielia to? ieigesanibe turemeganah suo oacengndet: 





t = 


‘ 


esinsqe Jooant peigemeb ylinianeseq fener ads ed of berebleses 95 
of behgen rt aedeys Jaozagenam 3esq A .ebsatiose beer anlq woliey 
ott ytiowmartoo Jaonqolevsh hie dotenae7 To sedeceh sasio tire 

an to dusegeleved sersewanon te Lovtnes bre wold qdeilous tebtoaaeb 3 
wrovenos Yo 2oagu! od? exdelinta ot wouays foytao” tao hoevetgactet 

_ehéladoq waa 22 abvndote bows veiq a> seukis lugeq 







Seon off ose 89 3d exyyet tra suelo ton ng herr d per _agudibes® 
203 modaq? WAT ce bow Baader boss culq wieitine o: 2 badeat sti 
329903 gniwollo® sIdtesug wor af egeew obteisasy bas vynmeh yrisobet a 


glgzoe? a) ajigees detesnet 
ameties 
‘Joojexq white fo toemqolovsl ea a) av sbhiug ‘daw eqode gmkwolter say 


etsnesvet aw todd Lebom rab nergeb gardbuse eefo zest belt Iflw eres 
setoqees af? qolsvsb flew oV . et © BREE ed bequivend 
2390 Geis some xerig Preis nanos sealife. _ — 
esdy Hert? sravldys oF Lovesosq eis qoleveb ilte | seh 


srroorsay 
edi Ss2zelfes AgSd Lesizarald oF 4147 ee bon 2tab doze. gers. 
Laolouvas ten perl hiety tiiw oF ,ssasy th “ne — 


: : ; é 
wot Hoty ofedalior bas .ylbastyi seay aldaying ol onda 






of fie ange wroKeans oi) to T ret afebom yah pete’ weer - 
{ftw siahon wit bop, 6801 a3 oe ee . ly OI pind jw He 7 
6 Se ee . Bede yeu ts 2 Siero ist . 
Syedoze os righ sae 2) anmenas aitead at > a “¥, 
ets kaertow fn Yad io a ane 5 | yah 


sedgau: o2 hebesr aa cs Ay a waiooe!  hartod ‘A 
wi isiw. 
3284 To 











atin” Saieelibedes 

. = > 7 

> eas phe ’ 
oes 7 _ - 


: » 
ae 
cn 3 cp 
Ly 





: 


wohl 





F-24 
, 


7 
TE 






- 
a ie + ~ 
an VF 7" Gal as 


1998 


populations as they develop in the spring and summer. Seedbug 
treatment alerts should be possible following the successful 1995 
and 1996 field seasons. These alerts would inform growers of the 
correct time to treat the most damaging second stage nymphs. 


The IPM system will be operational, collecting weather, pest 
population data, and communication meaningful information on 
potential pest threats, spray timing, and pest treatment 
recommendations to cooperating orchards. Additional evaluations 
and fine tuning of the models may be required. 


Contact Scientist 
Larry Barber 


R-8/FH 


L.Barber:S29A 
€104).025 724320 
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Goal 3 - Dioryctria Pheromone 


Pheromones for Dioryctria spp. have been developed and are available for 
operational use. 


Rationale 


During the past 3 years entomologists with FPM and SEFES have attempted to 
disrupt mating and to reduce damage using pheromones of Dioryctria disclusa 
and D. merkeli. During the three year study we have successfully disrupted 
mating by shutting down baited pheromone traps in treatment blocks but 
because of small treatment block size we were not able to show damage 
reduction. We also were able to show disruption of live virgin females 
placed in the mating table in the treatment area in 1992. A very limited 
supply of females in 1991 and 1993 made it impossible to establish mating 
tables and to test mating disruption during these years using this method 
of evaluation. In the future we intend to further evaluate mating 
disruption using pheromones as an alternative to toxic insecticides such as 
Guthion. The following is the outline for further work in this area. 


Actions 


O95 Aerial application of Dioryctria disclusa pheromone in Hercon 
flakes will be attempted this year on an industrial loblolly pine 
seed orchard in the South during 1995. The flakes will be 
applied via aircraft using Gelva 1990 as a sticker. We will 
evaluate disruption on a large scale and the distribution of the 
flakes within a pine canopy. Additional work will determine the 
length of time the flakes adhere to pine foliage and the amount 
of water necessary to wash off the flakes. Approximately 225 
acres will be treated. 


L996 We will determine the damage to the loblolly crop from Dioryctria 
disclusa following treatment in 1995. The area will be retreated 
with D. disclusa pheromone. 


shee Evaluate pheromones for another coneworm species. For example 
research is planning on reevaluating the minor components of the 
D. amatella pheromone. If this work is successful in 1995-1996 
we could test disruption on this important multi-voltine coneworm 
species. Reinventory D. disclusa damage and evaluate the success 
of the disruption project. 


1993 Reapply D. amatella pheromone for second year testing. 
1999 Reporting and technology transfer activities. 


Contact Scientist 
Larry Barber 
R-8/FH 

L. Barber 3SZ9A 
(704) 257-4320 
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Goal 4 - Western White Pine 


Monitoring and control systems for western white pine seedbug and coneworm 
have been developed and are available for use. Basic taxonomic issues are 
settled and behavioral chemicals for western white pine seedbug, cone 
beetle and coneworm have been identified and are available for development 
into pest management tactics. 


Rationale 


Reforestation of forests with western white pine depends upon seed with 
known levels of blister rust resistance from seed orchards. In order to 
restore white pine in areas where its presence has diminished by mortality 
due to blister rust and to replace root disease susceptible species in root 
disease pockets with a more root disease tolerant species, western white 
pine seed is in great demand and growing with emphasis on ecosystem 
management. The major pests, which can practically eliminate the cone 
crop, are seedbugs and (locally) cone beetles and coneworms.° Basic 
research must be conducted to support the development of pest management 
options. 


Actions 


Western Cone Beetle 


Years=)) =.3 Identify the components and the structural and 
stereochemical identities of the useful components. 


Year 4 Determine trap or releasor design and useful release rates. 

Year 5 Conduct initial field trials of trap-out or repellent 
Strategies: 

Year 6 Evaluate and report results. 

Seedbugs 

Yearesl << Identify the major marker pheromones. 

Years 4 & 5 Conduct field trials to determine if marker pheromones are 


useful in monitoring for seedbugs. 


Dioryctria 


Years, le Conduct taxonomic evaluations and life cycle/host plant 
relationship investigations. 


Near cu a-aa! Continue investigations on identification of behavioral 
chemicals potentially useful for population monitoring or 
manipulation. 
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Contact Scientist 
Roger Sandquist 
R-6/FPM 
R.Sandquist:R-6/PNW 
(503.))-326-6222 
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Goal 5 - Single Tree Treatment 


Single tree treatment methods to reduce seed and cone loss in wild stands 
and orchards have been developed and demonstrated. 


Rationale 


Several conifer species, such as sugar pine, western white pine, and 
Port-Orford-cedar, are seriously threatened by introduced diseases that 
have had drastic effects on our ability to reforest these indigenous 
conifers. In the future, managed seed orchards will meet our seed 
requirements for these species. However, we currently depend on collection 
of seed from disease-resistant trees in wild stands. These trees are 
usually remote from other Forest Service activities and are very tall, so 
it is difficult to treat them using conventional methods. Furthermore, the 
disease-resistant pines are attacked by a cone beetle, Conophthorus 
ponderosae, that probably cannot be controlled with implanted systemic 
insecticides. Aerial application of insecticides to such trees, in 
addition to being controversial, is prohibitively expensive in today's 
budget climate. Early tests of an arboreal sprinkler system (coupled with 
a truck-mounted spray tank) appear to have promise as an effective, 
inexpensive, and semi-permanent system for protecting valuable cone crops 
in remote sites. The cost for such arboreal sprinklers may be as low as 
$25 per tree. 


Actions 

Behe rs) Develop and test a single-nozzle prototype of the arboreal 
sprinkler system in sugar pine. 
In 1993 and 1994 single tree spray system was developed by MTDC 
and tested by MTDC, PSW, and Sierra NF. 
System was installed in sugar pine to spray Asana to control seed 
and cone insects. System feasibility was demonstrated. 

1994 Test a multiple-nozzle prototype and compare with single-nozzle 


system, using both seed yield and spray recovery as measures of 
treatment efficacy. 


Single tree testing conducted in 1994 in Coeur d'Alene orchard by 
R-4 and MTDC. 


ia 


1995 Continue study to obtain two years of efficacy data to increase 
statistical database. 


1996 Compare the best arboreal system with an aerial (helicopter) 
application of the same insecticide. 


L997 Technology transfer 


Contact Scientist 
Nancy Rappaport 
PSW Albany 
N.Rappaport:S27A 
(510) 559-6474 
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Goal 6 - Dioryctria Pheromone Douglas-fir 


Effective pheromone detection systems for Dioryctria spp. in Douglas-fir 
have been demonstrated. 


Rationale 


The fir coneworm, Dioryctria abietivorella (Grote), has a wide host range 
in tree species as well as the issues attacked. The taxonomy of western 
Dioryctria spp. is in a state of confusion, and the pheromone that has been 
identified for Dioryctria abietivorella, a transcontinental species, does 
not reliably attract this species in the field. In fact, D. abietivorella 
as currently construed attacks a number of conifer species (Douglas-fir, 
true firs, and pines) and various tissues of those host species, including 
cones, buds, shoots, galls, wounds, and graft unions of Douglas-fir and 
other western conifers. Damage to cones of Douglas-fir and true firs can 
be severe in plantations and orchards. The development of an effective 
pheromone, and subsequently detection systems, is vital to the management 
of this insect in situations such as the Chico Tree Improvement Center. 
Accurate species characterization is absolutely essential for the 
development of pheromonally based insect control methods; mating disruption 
is a promising method for controlling Dioryctria spp., but both the insect 
species and their behavioral chemicals must be accurately identified. It 
has been suggested that D. abietivorella represents more than one species, 
but systematists have been unable to resolve this question with classical 
morphological methods. New methods based on pheromones and amplified DNA 
techniques, however, may provide quick and reliable species separation in 
this problematic group. The most effective research and development 
approach for dealing with this type of problem is to combine R&D on 
behavioral chemicals with development of quick genetic or biochemical 
assays for species identification. Such an approach is based on 
simultaneous sampling of pheromones, cuticular hydrocarbons, isozymes, and 
DNA (ribosomal or mitochondrial), so that clear links can be established 
between pheromones and taxonomic criteria at the same time that effective 
behavioral chemicals are identified and validated. 


Actions 

1994 Collect specimens) of D, -abletivorella and sample their cuticilar 
hydrocarbons, pheromones, host volatiles, and mtDNA/rbDNA. 

1995 Continue 1994 effort, and assay potential behavioral chemicals 
using laboratory olfactometers and electroantennograms. 

1226 Field-test behavioral chemicals that were identified in 


laboratory assays, and develop optimum releasers and release 
rates for both monitoring (traps) and control (mating disruption 
releasers). 
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£997 Correlate pheromone trap catches with damage rates in seed 
orchards, and conduct preliminary field-test of mating disruption 
techniques. 


1998 Conduct full-scale field test of mating disruption and validate 
monitoring and damage prediction using baited traps. 


Contact Scientist 
Nancy Rappaport 
PSW Albany 
N.Rappaport:S27A 
(510) 559-6474 


14 


REFERENCES 


USDAS Forest Service wis. Healthy, Forest for America's Future’ = A 


Strategic Plan. US Department of Agriculture, Forest Service, Washington, 
DC. 


USDA Forest Service. 1993. Fifth Report National Steering Committee for 
Management of Seed, Cone, and Regeneration Insects, FPM 93-13. Forest Pest 
Management, Davis, CA. 


Keane, Robert E. and Stephen F. Arno. 1993. Rapid decline of whitebark pine 
in western Montana: evidence from 20-year remeasurements. Western Journal 


oleAppliledgrorestry, .Vol.3,—Numbers2. 


ibe 


SRVRTRATES 








A - eta e‘actreek xol deevot qicfect) CUNL -abevsed Je 
sojurides® ,solvue2 3ue707 .ervtlesrrTgA ko Jaen teged oy att of 


:o% asco hau) gatxes32 lanolsed tiamyed 99527 CfT spivaes 
tee" JaoteT €f-€¢ MIF  asoeonl moloavaneyes bre ian, sseq 26 
1) .@ivad 


orig avadasidev lo semllan> tbiqes fee, .cavA _F rewgqno? one 4S ase sa 


dunsyeol, OxrejasW .etaemetvaAomer seev-OS mor? engeliive > jee SepoM 
$ sada ,&, LoV yrsgntet os. 

















